2. teladatsor — Rang, alterek
MEGOLDASOK

2.1. Feladat. Megoldasok:
(a) ©1 =2, x9 = =3, x3 = —1,
vektor alakban: (2, —3,—1);

(b) nincs megoldés;

(c) x4 =1, &1 =229 —x3, x2,23 € R,
vektor alakban: (2z9 — x3, x2, x3, 1), z2,23 € R

(d) x1 =17 —3x9 4+ 324, x3 =44 24, x29,24 € R,
vektor alakban: (17 — 3xe + 3z4, 2, 4+ x4, x4), z2,24 €R
(e) nincs megoldas;
(f) 1 :4—7.224, 1‘3:2—4.%'4, xQ,x4€R,
vektor alakban: (4 — Txy, x9, 2 —4xy, 14), 2,14 €R;
(g) =1 =—%+3$2, T3 = %1, $4=% 2 € R,
vektor alakban: (—13—4 + 3x9, T9, %, %), 9 € R.

eV

2.2. Feladat. Rang, linearis fiiggetlenség
(a) r = 3, linearisan fiiggetlen;
(b) r =2, linearisan fiiggd;

(¢) r =3, linearisan fliggetlen;

(d) r =2, linearisan fiiggd;

(e) r =2, linearisan fiiggs.

2.3. Feladat. Rang, maximélis nemelting aldeterminans:

1 2
(a) r=2, 0 1l
1 3 9
(b)y r=3,|2 4 8;
9 3 1
(¢) r =1, tetsz6leges nem nulla elembdl 4116 1 x 1-es matrix determinansa
megfeleld.

2.4. Feladat. r = 3.
2.5. Feladat. Az U alterek elemet:

(a) U = {(0,0,0),(1,0,0), (0,1,0), (1, 1,0) }1

(b) U = {(0,0,0),(T,2,1),(2.1.2), (2.0, 1), (0,2,2), (1,1,0), (1,0,2),
2.2.0),(0.1.1)}:

(¢) U={(0,0,0),(1,1,2),(2,2.1)};

(d) U = {(0,0,0,0), (0,1,0,0),(0,2.0,0), (1,0,0,1), (T, 1,0,T), (12,0, ),
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(b) (1,0,1) = (1,1,1) + (0, 1,0), koordinatasora: (1,1,0).
2.7. Feladat. Dimenzidk és bazisok:

(a) dimU = 3, bazis: (0,1,2,4),(2,-1,2,2),(1,—-1,1,2);

(b) dimU = 2, bazis: (1,2,4,1),(0,0,3,—1);

(c) dimU = 2, bazis: (1,4,2,3),(2,3,4,2).
2.8. Feladat. Az U alterek és dimenziojuk:

(2) U = [(1,0,2),(0,1,0)], dimU = 2;

(b) U= [(Z,T 3)], dimU = 1;

(c) U=1[(1,2,1,0),(2,2,0, 1)] dim U = 2;

(d) U= [(17_17()) 1)}7 dimU = 1;

() U=1[(2,1,3,0),(0,0,0,1)], dimU = 2;

(f) U =1[(3,1,0,0),(1,0,1,0), (0,0,0,1)], dimU = 3
(g) U=1(0,1,0,0), (1,0, 6 1], dimU = 2.

2.9. Feladat. Az alterek:

a) {(x1,xe,23): x1 = x3};
) {(331,.732,1'3): xr1,T2,T3 € R};
(c) {(x1,me,23,24): —x1 + 229 + 23 =0, =521 + 322 + 24 = 0};
) {(35173327563,374)2 Ty = 5372};
)

2.10. Feladat. Az Uy + Uy és Uy N Uy alterek dimenzidi, bazisai:

(a) dim(Uy + Uz) = 3, bazis: (1,2,1,0) (0,3,2,1),(0,0,1,2)
dim(U; NUy) = 1, bazis: (2,1,0,—
(b) d1m(U1 + Uy) = 3, bazis: (1,2,1,3) ( -2,3,-1),(0,0,1,-3)
dim(U; NUs) = 1, bazis: (0,2,—3,1);
(¢) dim(Uy + Us) = 4, bazis: (1,0,0,0), (0,1,0,0), (0,0, 1,0), (0,0,0,1)
dim(U; NUs) = 1, bazis: (3,-3,2,1);
(d) dim(Uy + Us) = 3, bézis: (1,0,0,0),(0,0,0,1),(0,2,1,0)
m(UlﬂUQ) 1, bazis: (—3,2,1,-3);
(e) dim(Uy + Us) = 4, bazis: (1,0,0,0),(0,1,0,0),(0,0,1,0),(0,0,0,1)
dim(U; NUy) = 1, bazis: (1,2,2,1);
(f) dim(Uy + Us) = 5, bazis: (1,0,0,0,0),(0,1,0,0,0),(0,0,1,0,0),
(0,0,0,1,0), (0,0, G,G,T)
d1m(U1 N UQ) =
(g) dim(Uy —I—Ug) —3 bazis: (1,0,1,0),(0,1,1,0),(0,0,0,1)

2.11. Feladat. A V vektortér és Uy, U, altereinek megadott dimenziéi esetén
hatarozzuk meg az Uy +Us és az U1 NUs alterek dimenziojanak 0sszes lehetséges
értékét.

(a) dim(Uy + Uz) = 6, dlm(U1 NUy) =2,
dim(U1 + UQ) =5, d m(U1 N Ug) = 3;
(b) dim(U1 + UQ) =5, d rn(U1 N UQ) =2,
dim(U1 + UQ) =4, d In(U1 N Ug) = 3;
(C) dim(U1 + UQ) =7, d In(U1 N UQ) =0,
dim(U1 + Ug) =6, d In(U1 N UQ) =1,
dim(U1 + UQ) =, dlm(U1 N Ug) =2



